Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-029202 
(43)Date of publication of application : 28.01 .2000 



(51)lnt.CI. 



G03F 1/08 
H01L 21/027 



(21 }Application number : 
(22)Date of filing: 



10-200279 
15.07.1998 



(71 )Applicant : 
(72)lnventor : 



NIKON CORP 
OTA KAZUYA 



(54) PRODUCTION OF MASK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a transfer pattern with high accuracy 
in a short time by using a second substrate from which a part of an 
absorbing layer is removed as a reflection type mask 
SOLUTION: In the first step, a master pattern 36 is formed by magnifying 
the pattern to be formed on a mask, and the master pattern 36 is drawn on 
a first substrate which transmits UV rays in 100 to 400 nm wavelength 
region to produce master masks P1 to PN. In the second step, a reflection 
layer which reflects ultra UV rays and an absorbing layer which absorbs the 
ultra UV rays are formed on a specified second substrate. In the third step, 
reduced images of the patterns of the master masks PI to PN are 
projected on the second substrate by using a reduction stepper which 
reduces and projects an image with UV rays of 1 00 to 400 nm wavelength 
as exposure beams so as to remove a part of the absorbing layer. The 
second substrate from which a part of the absorbing layer is removed is 
used as a reflection type mask. 




tea 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2000 Japanese Patent Office 



http://www1 .ipdl.jpo.gojp/PA1 /result/detail/main/wAAAal 5648DA41 2029202P1 .h... 2001 /05/02 



09)B#BH*IW (J P> (12)^IB^P^F'£a$Ix (A) (ll)4*ffFU]S!£Bl**l 

#112000-29202 









(P 2000-2 920 2A) 








(43) MB ¥fiSU2*£ 1^28 0(2000. 1.28) 


(SDInt.Cl. 7 


mm** 


F I 


f-W-K (##) 


ffl^P 1 /OR 




f.fHF 1/08 


B 2H095 


Uni I 9 1 /H97 
HU 1 L Z 1/Ui / 




HfiH ?i/^n 

nu I I* L 1 / OLf 


















nnnnni.1 1 9 










(22)ffiHB 


5p^io^7fll5H(1998.7. 15) 




SM«5^B3K3tl«F*9 3 TS 2 S 3 ^ 






(72)fgH>§# 










*SC«P^BBE3tLCO(*3 3Tg2S3^ Vk 
















100098165 














F ^ — A (#^) 2H095 BA01 BA07 BA10 BB29 BB31 


(54) mwozm 









(57) [Bft] 

[■hi e»i!<o^x fr^mmmizm 
jiT»j«-r*. «/^->pi-PN6*nfni : Ffc; 

5->'ja > ^x/\±l:fe?t 2 £ <b ic J: o TSIt^ 



0 dY 



/J -dX 



dY 
a dXl 



PN ■ 



PN-1- 



a - /? ■ dx 



-27 



O ■ $ dY 




! 2 



1 ? 

■ > 
> v 



-I 



-36 



-P2 




( 2 ) 

1 

[$mi?*©$&ffl] 

mXmi] ttft*U~5 Onm©«B0)«SSJS*M£ 

iftfBVX?tC^£2n3A^->£&*l.fcfl 1 ©fiCHS 
A';$7->£ffr£L. RJBlOBIK/^— .>£afc6*«l 0 
0-4 0 0nm©i£nft£j§il£i*-3ifll©»£.hlc:*§ 

a ttiYx * srssig-r z>m 1 I@ <*: . 

0 0~4 0 0 nmWSSt^SrB^fc:— AirbT 

«asnfc«rE«v;* ? cD/^-><D^/jN^4Mia^ 2 
xST«it5nrcflfrsS2osiS-htcs^s^bT. m 
E«iKiio-*si»*r*JB3ist. swu me© 

C»*3B2] inlfESg2©*«te. SH»a<jKR^©g1£ 20 

simbhi. xn 2 ebo^x 
[W*3«4] WE3S3xai?fi[fflsnai5a»***« 

ic^tvr. ME*82©*«©*ffi#l 0 omma-e*H 
MKO. 1~0. 3 MmOJP®«*i|jH$-r«J;'5{cKa 
«*««rr* Ct*«««t"r*1ll**l. 2, XI43B 30 

[0001] 

Jf&iST (CCDi) . Xte&fiH 

ffl Hunts KKKK/t* - y t v x&m s ns -r x 

[0 0 0 2] 

LT, e«7* hVX£©A^->£ij&/h&i^#££ 
SITS 0 , Xf7 y • 7> K • 'J If— h 
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[0 0 0 3] ffi*. ■*•©«£ 5 fcU^JI/te. Br^©S« 
(^7>^X) JticBTb?— AiMSSB. X«U— tfkf 
-AffiiagBSrffl i^TJgCJifiA-*— >£JSH-rs £ t IC J: 

#**IC«fcoT^©MJ8A-* — >ai^j£SnTl^fc. 

A'-r x © a-* - > SWTS £ e <h KfcS . 
[0 0 0 4] 

^*^©BB/t*->ttB^e— AflttBSB. XttU-- 

t. uyy5 7-<s«©jt^(cit;i;T. K%£a£$ti> 

6ft*»»B©«/MMB tt»*(e«K&t>T 
439. 2 0 0 5#i:ll 1 0 0 nmgg, XH^nKTO 

«/w»i|@© a- zmyct s t ^ so $ nx 
vi-s. c©j:5^:A^— y&mytr&tcistxDmytyj&ii 

IT> <-f) 3t*^®»/Jxift»S!*3tt*te. (D) 9.=F 

**m»iim'M&w, (a) < *>e-A*fflv»fc»/h 

*k5?. (h) X*Sffll»fc7 r P4 l ->5-f--f*ao«3t*' 
(*) *&fi5~2 0 nmgg©t>CX«|«fc0 7i^ 

^^©tf/hBSSfsrsyy^^ft* (euv 

L : Extreme Ultraviolet Li thography^^tfcW^n. 

[0005] ^fc. ens ©soffit*. (-> ©x«a 

I'J«l/4~l/10gSi:L fclS*«3tt*teT 
^eT. fB/h«**l/4ffi£L 
T. "5XA±lC«AHflk/jN*«!W 1 0 0 nmgSO/^ 

0 0 nmgS©M)S/^iS'->i£^fi£T-5i5S^ 

5%gl<!:t5i:. ±2 0 nmSa&lTOMB&imftA 

[0 0 0 6] MfC «ja6Bt*a&6n*a4a^fc-a-» 
g (overlay accuracy) tt. S/hiKifE© 1 /3gST?* 
-arc*. B/h«lfi«<l 0 0 nmS*OB3i|f:«BrjBSIt 
^^.Sn^t>1t«S«3 0 nmgflEfitTfcfc*. fi^a^ 



( 3 

3 

te-grHifH i o nmglT^S. 
[0 0 0 7] ±IB©<t^(C. ^XAJiT©*/^^?!)* 1 
0 0 nmiS, IP^Sft©ft/KiKi|>I© l/2@S{;:&-5 

JK^*->©jW«gt;:«t£Jt0iJLT («/h«l(Boz:*fc 10 

ioo nm&m(Dmw*5'-><Dffim>ftfflit$i&v>t&m 
itpi«ffBi«*»icjeiiR/x^->o«F*fl[*j8A*ffijim*« 

<)ioTl*p. 20 
[0 0 0 8] Sfc, EUVLf©SWIOWJl/©i 
tStlt. ->U 3 >^x/\g#£<£fflt--3 

D&tMttmmtfifrZ n©tc#LT. i/'Ja >tf x/\©« 

£«C«fc*i»HI5IB!a*fi<&-5£. -tCDHIHWPIH*©^ 

[0 0 0 9] JgtC. « : Ptr-A»Hlfi«»C«toT±IEO 

£5{CfU£A'^->©&fiitig£ 1 0 nmg^tcWl^.S 30 

B6<]<fr-5o ^fSW*. tt;U2ff«BX4tft (EU 

[0 0 10] 

*%^(c«t-S^Xi7©S! 40 
Jft*tttt. *fi*«l~5 0 nm©£H©S*B%4t% (E 

UVJt) £gftfc*-A£LTffl^5gftgBffl©K*f£i 
©VX^ (3 4) ©Mit^ffiT^oT. ^©x'X^lCB 

/*sn*/^- L,fcsn©KJK/^-> (3 
6) ^bsu z\<Dmi<Dmm/v?->&m6tfi o o 

-4 0 0 nm©JKtofc*a»Sl««l©»K±K:»H 
LTlV7^ (PI, P2, PN) £§Sig-r-5SfH 

Ifit, H)?S©Sg2©g« (4) ±c-t©awi3R^3ies 
E»T*E»J! (3 1) 4:-tO«jBJS^>6fc»iR-r*« 
1R» (3 2) t^«ILTMT5l2Igi. 50 
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1 0 0~4 0 0 nmO*^3tt*«3tt;-At LTlB/hft 

nttOiVXi' (PI, P2, -, PN) ©A"* — > 
O*/h«S*©«2XeT?«itSnfcJB2 03*« (4) 
itC&gJg^LT. ^©©iRH (3 2) CO— gp^|^^-r 
5S3Igt. *-©*iRJB©— SWI**3nfc 

3 t<n%2 (Dmm (4) *-e©Eits!©vx*&uTteffl 

[ooi i] mfrttztmzjitai. -€-©ifS 1 ©iura 
9-y^<DW,i(nmwi±.\z^mT^mz\t. miusm 

T- fc*-Afi5Hi£tt£&fflU ■t©»l©JWK/1i'->© 
lt/Mk*-€-OJB2©a«±K:»lJ-r*PS»Ctt. K r F 

($Efi2 4 8 nm) . XttA r F (til 9 3 nm) ^ 

©an©KjK/^->tt. s^wtcsjjg$n^Txi7« 

«SHI£B©J8Hgl3g©f*S5tt 1 / a £{£«;*n-Sfc«K 
tCH. *©3£*jS©«««*ISIlT-t©« 1 omtRrtf 

[0 0 12] $jfc. -?-©E*H!©-7X^©K8tJi (3 

1) tt. «^tf2«8«»ICo»**^SR:3fSa*k& 
±«M£t^££(C«fc-3T0/$£n. -t©KlRJf (3 

2) tt. «*fcn«»©*R©aMt.fcO»J«aFft*. 

CT. Sit® (3 1) _t©©JRIf (3 2) ©-8|5£l&* 
-T-SCtfCtoT. J5WM©VX^©A^->;!>?S55»g 

tf^##£XA*©««i-r.&;:&fc:J;oT. *©Jfc¥ 
S©S^S3tgfi«. att©¥8tt83ftSS«SI£€-© 

[0 0 13] 

mm<Dmm<^mm] git. *«M«>*jfi©»i8o— « 
tcr)fr0ffi*#BguTinwr*. ant *0ij©t^^7 

<hLT©l/^;U©§SjfiIg£^cU d©01tC*3(/i 

fcKSrrsiRKttJflSftaEitffi©?-*^!'^^ 

3 d©? — +>^U^^;i^3 4H, ->'JZI> 

(wafer) J; 0 ^■SHRMIwR^©^ 

>2 7SMUfct>«)T?*5. Sfe. ^©JSCJKA**— > 
2 7£#EtrJ:?K:2 0©7 7--f.*>r«V-£2 4A. 2 
4B««»«SnTHS. a*. *©S«©*mtLT 

-So 

[0 0 14] SIC. 7-+>5'!/fi')l'3 4(l 1~5 
OnmgHJatXWjCDiJBJRn* (EUVft) 



< 4 ) 

5 

1X4, 5, X\t6m ©«S/hS^Tj$ffl^n-5. BP 
t>. UttHI. 7-+>^l/fi'Jl'3 40lI/13' 

— > 2 7ffll /3§©§'i^2 7 W£. 
^nfc9XAW±(75#->3 y bmm4 8i:g3fcbfc&. 

MR4E4 8lCfl)f£<atH]i&/1*->3 5*«®J«*n*. ^ 
T, *^JCD'7-^>^U'5 1 ^JU3 4 CDSSjglgCO— 

[0 0 15] BiKfcHT. ^Tft^MlciSitsns^ 
n-S. ®»A^->3 SttB^TSfflOli^dX, dY 

— >3 5^/3fS{Cj£^:L.T. tftSE-raiaoS^iJ • d 

x, p • dYe>&teo>mt&<kK)ti2>mifort?—>2 ite 
nyM^-wwrnf-z mwf—9tests) ±Tfp 
rirrs. GASH; r 7-+>yu^^;L-3 4*«fiEffl*n* 

[0 0 16] ^CtC, •?-C0liCJKA , $' — >2 7 team (ate 

4, 5, Xli6#) IT. BSST-SZZOli^a • 3 • d 
X, a • /3 • d Y (DmBom®,*. Qts.Z>W*9 — >3 6 
temmr : -9 mm ; r-9 teStS) ±Tffr*U 

/t^->3 Qtemmz^n^nam^rnvx. ax a 

i©I/t?->Pl, P2, P3, — , PN (N = 
a' ) tem.m^-9 -tTffrjKTS. SITU a = 4© 

&ali. ^TLt)flfi/^->2 7 7i^M/t^->3 6 30 
^CD{gs£alC^gt£tf5«&gl2*t^. -?-n^W 

ia?->p i ( i = i~n) jcij^-n^nm^b'-A 

USB (Xttl^— tfh*-Aff«!gM^fc<£fflT-£-5) 
[0 0 17] MZ-IZ lttBravx^-l/f^Jl'R 1 £SS 

xttS5*©3t»ifttt©s* (#f§iw©ss 1 ©sis 

_hlC:?aA (Cr) , Xtty-r-ft^r'J^x 40 

> (Mosi, m) %f<D-?x9ttn<DnmteBf$.i<. z. 

gSrffl^T^-ODa^U-vX h±K 1 -> 
P 1 O^ffife^lSIii-r^. ^©&. If^UyXhCS 
{^toTt^, x.y?>if. Stfl^X h*J@i^<£*£ 
-TCtlCj^T. VX^-l/f^^RUOMi'-yM 
i£.2 0\Z®.rt9->Y> dCDRglC. 
^-Uf^^RUCIi i/^->Pll^l,T0f!£ 
CO&^HSfliT 2 OCD 2 ^ «fc D tt -5 7 7 -f * > h 

•7-i721A. 2 1 B£fl£fi)ttT43<. PfillCltfeOVX 50 
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9 — U9-9)VR i l£fc. fc^fcf-AfSBIgB^SJH^T 

■€-n^-*n^A°^->P i . M77-f/>h7-^2 1 
A, 2 1 B«$ni>, CC97'7-|'*>hV— £2 1 

a, 2 ibiz> mzmmm€tefto&<D&w£tiitmiz 
[0018] ^<Dj:^t:*^jTfi. m^v-Amm^m 

P Hi. KK£/^->2 7£a{gl;iffi*Lfc/'?;$'->T 

$>&tz#>> ^mm^-9(Dm\t. rn.rn.n9-y 2 item. 

EIC. «/^->P Sfifi/1^->2 7 

ic, *oK»flEi:«HTr**. #ffl/i*— >p i 
»H8«oi«IB«a ! b*HWK:i/ot:l8/h*n*. * 

it. — gNtfcCOx'X^ — U^^;i/R l~RN£g{ffi-rtl 

T. ! ^S^t5cSc© r 7-+>yU'^^Jl'3 4£@itTr#-S 
VX^— U^9)l<R 1 —RNteU^ ^fcsficom 
IBJtt. ^S&fUaTtttt^. 

[0 0 19] &IC. ±mv>N#L(D-?X9-l'7-9)l'R i 
CD^A* — >P i CO 1/afgCOai/h^P I i (i = l~ 

n) te, ^nenmmmgtefr^tztfz&^-rzziiiz 
(c. ^-rs2 (a) {c^-r<t-5(c, | 7-+>yu^^^ 

3 4fflC0a«tbT. Igi«3 0 0mmgST)??!OU 
mmlKOy | Ja>>Ji;\WSS4 (*SIWC0^2COS 
SfflSl/. a«4JifC#liOS»R3 1 
02 (A) ©B»*i£*:lxfcl8 2 (B) 
{'^■TJ:3»C. SW13 1«. Jl^d l©q£'J^x> 
(Mo) ©S^3 1 at, J?Sd 1 C0->Un> (S i ) 
0D»BI3 1 bt&fcfy^d 2 (=2 -dl) T. 5 Offl 
J»Sd ltt— «tUT3. 25 
nmTSO. CCOi^ tfy^d 2 it 6 . 5 nm. 
3 1 CO^flECOJUS 325nm (0. 325m m) £ 
&-5„ CCOck^lC^'J ^x>C0^M3 1 a t, ->'J3> 
(DiR3 1 b'tg«ibfcRit*3 111 «13nm 
OflWiSfinJt (EUVJt) *S»-T*«:*. *^JC0"7- 
^>y^^^JI/3 4fflCDEUV^C0^gttl 3 nmt* 
*. Stfi*U 1 nmfl!)EUV3t*4effl-r**^«C 

(Be) 0»Kt*XSlC«JBLT»J«-rntf«k 

[0 0 2 0] ^IC. 02 (C) IC^TJ:5IC. S«4± 
(Ni) <fc9&-5®iRJi3 2^J?$ 1 tfmgSTMt 
Tfe«t^. MIC. ^-C0©iRe3 2±i3ftg2 4 8 nm© 
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M13 2©W4i:Lm ffico^jg 
f^ffl^Tt.J;ii, 0 2 (D) \Z5kT£o\Z. 

[0 0 2 1] H3tt. -?-©a«4{C*fbTg?tSrfTpf^ 

a>y^^7^ vy%. RPJJSMPi&O. v=f->; tol?^ io 

2±lCtt. i#B (i=l~N) ©7X^-kf^R 

r FI+yVKf^ («2 4 8nm) #«|3n« 
ttlSimzA r FI+->Vl/- tfit (iSS 1 9 3 n 
m) . F, U—ifyt (kfil 5 7nm) . - tfO 
JftHtt. Xtt*«7>7"«> i ^ (ifcft3 6 5 nm) 
J: 5 Kifcga* 1 0 0 ~ 4 0 0 n mSS»^^SrffifflT 20 

[0 0 2 2] VXi'-l'fi'il'R i 
->©#li, fi*3t**3*^LT«/h»*l/a (1 
/allIO0|fttl/4) Tl«4CgIffl7t M/y 
^MUcfi»S*l«. fi*3C**3©HP»tt«0. 7 
T. 2 0 0 nmf*4. #«©J9«>IM*3R 3 

T. S»3»e*3fi3©3t*AXt:3Ffft:z*fc*fl!to, ztt 

fCSfi^ffif*JT?a3 0<KffllCJFfTtCXtt&. 0 3 <D*ft 30 

[0023] £T. ug^i'X^-v^ii. :®_h<iD7 

iciori/f^^f- ^2©«rffrWHffli;£*l-5. — 
3*. S«4«. «f#gW£LT©R«tt©S«*Jl/^2 

2±\zmm®imiz£-DTU&-£ti. coi**;^2 2 

TlS4©7t-AXfii OfrttAXTjlSjaHiB) . S. 

yt¥&3<D@miZ&t>it&tS. XY7f— >'6 
tt, ^-X7±T*^Jx«'Jr:7^-^73iS:T-X73fSj. Y 
7j iBjKsmtf 5 (£4K4) ^efi^*-r-5. 

[0 0 2 4] #0)JTte. a6«4tS«*;^2 2tH 

n*. f UT. ijg4«:9-*>i/^i';i'3 4i 
LTEUV3fc*fflV>*»fc»BtC*»Sn*l6K&, £ 

ffi4tSWJ^2 2t«. ^ogMi:«LT-«; 50 



mm2 000-29202 
8 

s«4tM^y2 2 topai:swmLt. s« 

^2 2©SS(i. — mtLXl 0 OmmftfO. 1~ 

o. z nmng.uTv>¥-m&.tuz>&o\zt£±.tft>nT 

V»S. CWCJ^T. ££4tt&«TAlr>.?iBtt£J£& 

S^;uy2 2©ftb0tC. WPKf5fc:HSt2FttTV»<5* 
^K*73^©S«*JUy2 2 AS«ffiLTtJ:t>. 
[0 0 2 5] ttm?5©±»K:BjeStl&»fMS 
8m. Rtf»fflUTffilISnfcU-tfT#«-8l::J:oT 
tttt#5©Xft«. Yft«, &tflHEft*««-»*n. d 
WtfiliJffi^XT— ->*$IJP« 1 0 . Rtfif&JP& 9 Cftfg 
StlTV»5. Mi8mlt a4l;^T«t-5tC:, X«JCQ 
&SlM8mX, RtXY$ftO«H!)ift8mYSrfJ*UTV» 
S. ^t— ^M»P*1 Ott. -toW-W*. Rtf£fl*»* 
9*^©*JffllttlSiCS^^T, XYXr— >'6©UZ7 

[0 0 2 6] *«T?tt. l^*;io*T— S>20>« 

*i:ittoi/f f^^'f 75>J l 6*«stsn. u-^f 
;p7-r^7'j i 6t*uzzj3fa\zm--kmp\-2tifcN®(D3c 

&Wi 1 7±tCTX5' — U^ZJlsR 1 , R2, — , RNAi 
$tBc?nTU5. Cine>©TX^— l^^JUR 1 ~RN 

>p i ~PN*^(Ksnfcu^^;i/ (ffivx^) tab 
•3Tz*reiic«H!igffijc3tj$snT*o. i^#;k*-x- 

-i>2tUf ^5-f^7'J 1 6tOHlC. HfeS^T 
Z 73|6]fcHlT^ST#i!lT^ -5 T- A l/^JI/ 
P-^l 9#@HB2*VO>-5. ±Slff9i>U7-f 
@1 8 ^LTU-? 1 ^^^ 7*7 U 1 6 CO Z 7j [pJCO^B 
SBIttLit*. l^i^D-^l 9CD®)f^^ffl'#LX. 
V^Vfrv-l T^'J 1 6 H»©iSfS©*J*tR 1 7il/?? 
;|/Xr-y2<!:©&1T. HJrMWVX;? — 9 )1>R 1 ~ 
R N £ § L T- # -5 J; 3 I r HI fi£ $ tl T ^ a . 
[0 0 2 7] i«W*9Kf4, Mf^X?gI 

^©EttSB 1 1 iSi»«sn. eflt^a 1 1 \zm^f- 

iHW'v© l SSo?^^- U"?9frR l o«/h«k©B3t 

* s «ITTa«t. XYX^-v r 6 00X^:y7 K S;t!l(C<toT 
S«4±©*©-> 3 y h«**««»5t** 3 <DUKM®. 
\Z&WitZ>* ZintMfTLT, x2J:ffl 

-u^^;pr 2*^7 c ^;i'7'f ^7>j i 6fr*>i'<?t7ji' 
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Is^PJ^R 2 ©tt/hfcjtfftiWfe** 3 £3> L T*t£ 4 ± 

©s^fT^na. 

[0 0 2 8] 0 2 ©«HS«3tl6BH:-i6»GST 

s«) otltwu. M&mitMT'it. mimiz-? 

7>*-U^?)l>tmfo4£tf&Byt¥% 3 IC*f I, TUN* 10 
[0 0 2 9] ST. dWJ^tCV^ — U^JI/R 1 ~ 

frmnowmm* (o&^fr-tt) £K«gfcfr3&g 

CCDfcJ&tCtt. #?7^-l'f^;i'R i (i = 
1~N) t. StR4±©*ttt>-rS>'3y HW* (Sit 
fa) <fc©y5^*>h*?Stt«fcfr"5jfc»a«*a. r 
®7 7-f *>h©fca&K, ^©Si^Ttgfitcttl^ 20 
^^Ry^«ffl<0770> htttfltJi^AetlTViS. 
[0 0 3 0] 0411 0 3 ©&I*®:0>8<£>gaP£^-r 

©ifi#K3teiSiitt©*ipv-*»tn 2**H3£*n. * 

W-*tf*f 1 2 ifcX^fafcJ^IBIHTWAtf+^S 
© l*t©SipV— i7 1 3 A, 1 3 B#^j£S*lT^-5,, 
£lpv— * l 3 A. 13 BCOJSSRfcti. *3l£3fc I 

1 3 A, 1 3 B^t^T^BglW^ri^BSttTlA-So ^ 
X^-WJl'R i<077-f/>Mt;(i, 130XY 30 

2 ±©S2pV-^ 1 3 A, 13 BO>|»i£>*«a«Jft»3t^ 
^1 SCO^ttAXJr^-ife-r-S.tplC. S^V-i/ 1 3 
A, 1 3 BdiftB)*i&S*l-5. 
[0 0 3 1] VX^-l/f?;PRifflAi'->I 
(TI) — >«*2 0£X#fflK8Etr«fc'3K. - 

^tU+?iO2O077-f K-i' 2 1 A, 2 
1 B#fl^SnT^*. £ 1 3 A. 13B©H 

Kite. 77-f^>hV-i?2 1A, 2 1 BWiS^Tfr^ 
3t:J:*|ff/htftO|fflW<i:e««SK»^SnT*0. £ 40 
2fiV-;7 1 3 A, 13 B©tfJifr£K£3£teAX{e:-&S:S 

LtPJi;«[fiCDBiW3tTBIWrsCtlC«t-3T. *2PV 
— £1 3A. 1 3 B<DS«3t^3 tJ:-5i£*<fe^-€-n 
€ r *l7 7-f^>hV— ^2 1A, 2 1 B©jficftl::»j$$ 

[0 0 3 2] CtlbC077-f />hV-^2 1 A, 21 

b <D±jjtz»&iK&H* 3 mfrzammytG ± xifrnzs. 
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=f-9M *itT-. »(fc*SCfflT5-f *>h-fe>-*M 4 
A, 1 4 BrttB^ttTl^S. 77-T *>hir>+M 4 

A, 14B(CO;oT. 77-f/>h V— 2? 2 1 A, 2 1 

B. Rtf*N&-r-5a2pV-:7- 1 3 A, 13 B ©&#«!* 

sn. *o»i*»#*<H3 07'7-f ^>h«^«ia*i 

[0 0 3 3] ^>hfa^ffiS^l 5 tt. ^©lg$! 

fl^SB«lil/T, at«PV-^ 1 3 A, 1 3B©{$ttC 
»t577-f/>HV-^2 1A, 2 1B©X*|pJ, Y 

^^©ttBfti****. cift&2»©ttfi-r"na* 

m-rnmam^zmmz. ^tn^trnfmrnn^zusL 

^SJcSKU^JU*-^— >*2©&Sife#£?T-5. Z\tl 
IlioT. *2pV— ^7 13A, 1 3 B f'jfet LT. 7 7-T 
;*>hT— ^21A, 2 1 B. tM/^TtiVX^— U^Z 
)UR i ©&/^ — >P i *«fiBS*Sn 
a. 

[0 0 3 4] ^Ott«-CH2©i«W»9tt. U— ifT 

»m-8iwJ:^TW-«isnascj|si-#5©x*i^. y^<d 

tfWSIElli-rSit-p, VX^-l^iOUR i ©75-f 
^>h*^T-T-S„ £©&te. «/1*->P i ©g^* 
«*4#5 (£«4) ±©«*©j£&fMfrr* £ <!: 

Sfc. H4fC*3I^T. Si^fr^ P L ©flJBS 

tc. «}£4±©v-^©&B&l±i£fT otzttolz. *7 • 

7^->x^iCT. H«iMa*iC057 7-f ^>h-t>-y- 
o^ia^c) feiix^n, stS4±cox^iS]cossg|5ic0ijA 

«t¥i©20(077<^>K-9 2 4A, 2 4B)i< 

^;i/R i <r>m^fiomz. ^ot?^ h-tz>-viz 

«t^T77'f^>hT-?2 4A, 2 4B©&B£tfcW 
U COtfttbifSSta^UTSip-V— ^ 1 3 A, 1 3 B 

^;i/R i ©«Jt4 , '6*S«4J;©3ra©'K@»c^t)li: 
jitrr.t^T^-S. &43. *tS4fC^LTfJ— e©®7t 
^ff^na©^T*-Sfci?). 77-f *>hV-£?2 4 
A, 2 4B&m^2>Z\iitj.<. 0lJA«atR4©nffi*«*P 
T£«4©WWtt«©77-f*>h*fT^. ^©^tel/ 
— tfT^th 8 ©t|-jfi!lfg(cS-^UTS«4 ©{4Bftft*fT 

[0 0 3 5] d©«t5lC77-l'^> h^ff ^CtlCio 
T. 04 tC^Tcfc "5 (c! i flfflYX^- UT-ffrR i 
©«/**-> P i©ft*3fc**3fc«fc««/h«P I i 

S«4±©X*RtfY«lCiFffttiaTH*nfc4S» 
©/^ — >Mtt2 5rt© i S@©>-3 y hM&S i (CS 
TtSna. H4l:*t>T. Sfi4 0/^->t«2 5rt 

T«fc»tsnfc«/x*— >©«/hfctt*«TSsn. . 

*S3t©ffi/h»ti^iSTSSnTi»*. d©i^(cL 
T. 0 1 ©N^1©TX^— U^-^^R 1 ~RN©g/t^ 
->Pl~PN®i*M, «S*S«4 Ji©jBJCTSv' 
a h0ji£S l~SNIlg7t-r-5CtT'. > 



( 7 ) 

11 

p l-PNcoifg/jNfgjii, *rn?nmmTz>mrt?->e> 

cniCtoT. S«4±(CEll»^/1^->3 641/ 
[0 0 3 6] *■©«, 02 (E) CSti^l;, 

->*x »»•©*«** us>* 

r-At*->3 3 a iLT8!£ft5„ 02 (F) \Z 

TK1RH3 2©X>y^>^€rfTofc^. 02 (G) \Z5* 10 
-r«t^»Cl. JSoTl^l/^ b/*2 — >3 3 a©fiJ88£ 

©*/h«to*»fc#jST*fW*K:»«IB 3 2 a*?ssn 

[0 0 3 7] JifECDi^lCTX^ — l^^^JUR i 

©StA* - > &mfo 4 Jii' Oft ^fe-B-T^/hfe^T -5 
f£(dtt. #77?- l^^JUR i JKD3r^CDT-^ (0IJ 
x.(i77-f/>h-7-?2 1A, 2 IB) 

u Rj&rsvx^— ^^©ja/^— >©«t/MK& 
fc¥-r-5^(c^-»v-?cD^#©te«^ab, c©& 20 

tb^O: 0 -?-©R&-r -5 77 ? - l/^i? ;u©3£a°? - > 

[0 0 3 8] 0 1 cr>^KS/t?->2 7{C^JA«"S 

7?— 1/^2 )IR 1 ~~RN(f© 1 tfcWVX?— l/^^ 
R aCteSjft/t? — ><D3«WESj5JtSn, SU© 1 #C©7X 
^ — ? ^ ^ R b tC ? - > CD ?>.rfMf& £ tl -5 £ 

46, 77?- Is^ZJlsR i ©g^td. -^©Sg/^ — > 30 
PifcJSUT., S3t^fr. W^HBBJ)t^lrtODMPiK 
9©B#^>*i*3. 3t-l/>77r?? (ofil) . S. 
tf£M*K¥ft 3 ©i! nfk^Z»mit?Z£.o (C LT t> J; 

^l&tctt. &gJft^£3<7)#ffl<hg«4<z>:gffi<h£Hlr;£ 

[0 0 3 9] fcfe. ±EOHM©^ffi('*^T. 0 1 © 40 
77^-W^P l-PNCtttttl 6ft{C@^^n 

— VTOVP 1 ~PN0rt©3fSC9^Sc«l/5 1 ?;i'$-. 
lt!fCDU5 1 i7;PT*ffl-r-5C:<tj!ii-C^.5. CCD igni- 
te, mT^-AffimSimT'mm-rz-rxdr-u^zjKD 
&&tfM2>rz#>. •?x?—i>3 L >7)MDftMizm-rz>m$ 
t?mmT'£z. so 
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[0 0 4 0] f-fc. ±E©**OWIBTtt. V-*>>? 
CtlK^oT. 0 3 JC^T¥##tijfiffl©&i2B 

fflwmase (sm^sb. uv7hD-?, i^x 
bmmmm, iyf>y8if) a*-t©*i;ttfliT€rs 

Hid. 01 ©N#C©7X? — U^Zfr? 1 ~P 

<n\s^?)i&!&mui&mcimmmiz. A^m-<Dmm 

-5. 

[0 0 4 1] Jfcfc. ±IE©«fc5lcMitStlfc01©SW 

M© i 7-+>^U'^?;u3 4 ^m^xm^nom^ 

^?;P3 4Srg#bTEUV^€-»3ttf-AtbT^ 
£?t3. m>b&BMT-X^-y7 • 7>H ■ X*^>^iC 

©^3tSB («T TEUVLffl^^ 
fiJ &7jkL. ^©0 5tCi5l^T. *¥El*3T0 

5©ffi®{CSifitCXttS:. 0 5 CommiZW-ft fCYtt^rSJ 
0. ^E*-|fi](CZ**4S{^TittBJT^o Z\<Dt$. 
?;K-7 4 2±tCY7^lfl](i^i!lSffilCl/5 1 ^^X^- 
y4 1^tl$n, l/fi'^Xr- -^4 1 ©jsstatg 

2 2©_hM (^ifiT73) tC7-^>^k??;P3 4^# 
«©*fC«fcoT&J#£nTV>£. '7- + >^U5 1 ^;P3 
4 tSft*J^2 2 tit. 0 3 ©Jfl*»ta«J5>S— # 
M (CS8 j££ nfc © T & Z> . 

[0 0 4 2] ^-LT, ^JAtSSOR (Synchrotron Orbi 
tal Radiation) >)>{?, XIZU— *f • zryXTftmZf 
<DXmM4 3^«5ltmS?n^:S7 l £;t*-A<i:LT©iRSl 

3 nm<D&.xm I L 1 4 6 F*i©5 7— 5 
lTSIt^nT, ■7-^>^ , l^^i7;P3 4©y??->m 

•5. *LT. «7— *>yu^^JU3 4T?SSt^nfcO:X 
IILlli. S^^^4 6F*3T^1 ©GOTSI5 2. di 
SM5 3. 5pB^5 4, Rtff& 2 ©IHIffi^ 5 5 4 «X. 
®^*f^©^x/\ (wafer)WJitz. ■^©flH?Bffl^©/N°? 
->S1/|J (^©«T?»4l/i5ttl/4) 
«S»lW4. D3ffi^5 2^S©«fX'tijXi^ I L 1 

S^W^tfi 1~5 0 nmga[©EUV3tlCMLTttiSS 
*aittt©BS»*»«tV»fc». *«©a*>t*3R4 6J4S 
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[0 0 4 3] t8«3te*:*4 6<0MD»ttO. 0 8 

w±t&9, mz-tfo. i-o. 2e«£»£3nTi> 

So IfcXifg I L 1 (DJfcft** 1 3 nmt*5fc6, &J^7t 
#^4 6K<fcoTl 0 0-50 nmgi©»«SS#§ 
Sfc, tJAHl 0 0-5 0 nm©)S«a[ 

4<0A* — ><£>«/hjRffitt4 0 0-2 0 0 nmiftS 

[0 0 4 4] ifc, •)XAWBTBSWxy\*J^S 10 
y4 9H 0±TY^fpJ(C^xyNW^3S^i(|-r 
£fr?o Hie* ^xax^— >>4 9tt, ^r—Vy^—fi 

X*3ST^XAWO*H*«*3t**4 6©<fcffitC^to 

9 JI/X-x— S^EWl* 4 4 
XAXt- vlll*4 7 F^JCO U tf^ffH-J^TfffSd 

sn, cn^con-«atcs^^T^$ijffli^4 s^u^ 20 

Jl'Xf-yii^ 4 4 fttf^XAX^— >*K1WR 47^ 
^ltl/W;i/Xf-y4 ,1, &WXAXf-y4 9 

[0 0 4 5] BP'S. myt^flZte. ^XAW±£?)-^^y 

^^Xf-y4 1 $r^LT'7-^>^Ix^^;i,3 4 

xtiti l i (Dmmmmza lt^y^ (xml-y* 

~>*4 9 S^LT'JXAWS-YilSl (Xtt+Y^) 

tS(c r 7-^>^i^^^;i/3 4©tB/Mft^«3t*ns. 

[0 0 4 6] ZiDmz. *«<OjS»3t#*4 6©3tttA 
Xltti&ifcfria (Z#Gl) K¥frT*0. *^«*3tt¥ 
*4 6tt»>XAWfl!ll:ttTUt> H U y^T****, 1/ 

# xa w±<z>«/hfl»::S3W£ U £ Sti^S So L b 

20^^ 3 4 ©affii:R^n^sn^»^i*t:, u 

7-*>^k^^;U3 4 0>/1:£ — >BttSATiS^ 
W (lOOmmftt'O. 1-0. 3wmgg«T) 
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So 

[0047] a:*. **wtt±jecos6jfi<o»jiicifi5ea 

[0 0 4 8] 

[0 0 4 9] ifc. ^O^X^te, «sfMs*Mt&Ri#-r' 

^ff^xAOipttn^a*^***^**, «a 

[01] *5EWO*«OWI607-«t45^T, tx^ 
[B2] •^CD'7-^>i/Iy5 l ^;UfflC7)*1S(C'7^ hi/ 

[04] B3<DS#«3fc»Bl£#V>T. VX^-I/^ 

^;p±o«/^^->©*/h«*a«4±ica«-rsttii 

[0 5] ■^(D^cO^TSifi^nfc , 7-^>^^^ 
Rl-RN-TX^-l/f^ (iT7^7) , PI— P 

N-»asnfta/^-> 1 3 4-7- 

^>^l/^^;UfflcDS«, 5-*M£f-&\ 6-XYXf- 

/t^->, 3 1-fit#K, 3 2 3 3-7*h 

1/yXM, 3 4-7-+>yi/fi7Jk 4 3-Xfi 
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